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Role of earthworn in degradation of soil phenanthrene by Pseudomonas putida HU Miao, 
CHEN Huan, TAN Lei, HU Feng, WEI Zheng-gui, LI Hui-xin (College of Resources & Environ- 
mental Sciences, Nanjing Agricultural University, Nanjing 210095, China). -Chin J. Appl Ecol , 
2008, 19 (1): 218-222 

Abstract: A 30-day incubation test was conducted to investigate the effects of treatnents earthwom 
(E), bacteria ( Pseudanonas putida) (B) and earthwom -bacteria (BE) on the degradation of soil 
phenanthrene The degradation rate of soil phenanthrene at its initial concentration of 50 mg: kg 
was in the sequence of BE >B > E > CK, and that at the concentration of 150 mg: kg! was 
98. 86% in BE, being significantly higher than that in CK and E W ith the increase of the initial 
concentration of soil phenanthrene, the bacterial dioxygenase activity amost did not change in B, 
but increased significantly in BE Under the same concentration of soil phenanthrene, the phenan- 
threne content in earthwom was significant higher in BE than in E, suggesting that earthwom could 
decrease the concentration of soil phenanthrene via its bioaccumulation, and the interaction between 
earthwom and P. putida could further promote the biodegradation of soil phenanthrene 


Key words: earthwom; Pseudanonas putida; phenanthrene; dioxygenase 
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Fig 1[] Residual concentrations of phenanthrene in soil under 
different treatnents 
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Fig 2[] Phenanthrene concentration in earthwoms under differ 
ent treatnents 


IN günudgpnggapgapnaugunadp ሀሸበ0በብዐበ00በ0000000000 0በ00000 221 


0.000000000000 -000D 
በገ በ] 111,190 000000 
111.5:111111 91.8. 0111 ED e SET DD TI 
በገ በ በ[፲19100000ቨ፻ OO 
በገ [በ በ] በ] በ1190 190000 ቨ ሀ ቨ 
SOUDU 0117. 
11 3,001 UOUUOUOO 
150mg: kg D 88[000[0000000 
000 BUY ብ 0[ሀ.ሀ ሀ ሀ በ ዘ ቨ በ BED 
BBpuggpnsapupgugdgutuuulu-.uud 
DBüogpBaggugubp.BsJ d UO BU D U D 8 0 
00000 U BUUOOUUUOUUUOUO 
በ1] UUYUOOUUUUOUUOUUUOUO 
በበበ UWOUUNOUOUOUUO OOO 
OOO0 OOO ቦ8ኳኩቸ ዴማ. 


400 


OU 
OU 
UU 
OU 
OU 


OOM ED 
LE Dp: ig 








m 
D 


























L3 L3 r3 ጩ Ho 
L3 wada ©) E3 F3 E3 











N ህህ 
e e 
© © 


AUI RENE PE 
Dioxygenase activity (U) 


2 
S 








n n 
50 100 150 
TESI tiom erc Hr 


Original concentration of phenanthrene (mg * kg ') 


Dapnununungupngpnapnanpna 
Fig 3 [] Dioxygenase activity of P putida in different treat 
ments 


511] D Ut 


በገ]ገ፲በ በበበ ዐን በበበ በ0090 
በገ [በ በበ ] በ[፲.,በ0በ0000 900000ሀሀ 
0000 ብበዐበበ በበበ በ በበበ0[ቨ 
በ] ብ101.010[8,10ፌ,8:10009 0900: 
በገ በ በ00] በበበበበ በ[በ;በ፲፡።-[;ቨ 
UOUOUUUUUL. 


0000 








[1][] Keith LH, Telliard WA. Priority pollutants FA perspec- 
tive view Environm ental Science and Technology, 1995, 
13: 416- 423 

[2] BückerM, GlattHR, Platt KL. Mutagenicity of phenan- 
threne and K-region derivatives Mutation Research, 
1979, 66: 337-348 

[3][] W ilon SC, Jones KC B ioremediation of soil contam ina- 





ted with polycyclic aromatic hydrocarbons (PAHs): A 
review. Environmental Pollution, 1993, 81: 229-249 

[41D] Gao Y O []ቨ[ ) , Luo YM ብ] [] ). Earthwoms as 
bioindicators of soil pollution and their potential for re- 
mediation contaminated soil Acta Pedologica Sinica (] 
[|] [|] [] ን , 2005, 42(1): 140-148 (in Chinese) 

[510 Ding KQ በ100 ), Luo YM ቭ 0 D). Liu XL 
GUO ), etal Remediation of phenanthrene contam- 
inated soil by growing Loliun multiflorum Lam. Soils 
CO ) . 2002, 34(4) : 233-236 (in Chinese) 

[6][] KraussM, Wilcke W, Zech W. Availability of polycy- 
clic aromatic hydrocarbons (PAHs) and polychlorinated 
biphenyls (PCBs) t earthwoms in urban soils Envi 
ronmental Science and Technology, 2002, 34: 
4335- 4340 

[7]0LiJH GOO). Pan Gx ብ] ከ ከ ). Aging of 
spiked pyrene in two paddy soils and their particle size 
fractions after soil incubation and changes in extract 
ability and bioavailability to earthwom. Chinese Joumal 
Environmental Science (] [] O O ), 2005, 26 (6): 
131- 136 (in Chinese) 

[810 Gao Y-Z GOO 2. Znu L-Z GOO ), Ling W-T 
(UU. etal Analytical method for polycyclic amw- 
matic drocarbons (PAHs) in plant and soil samples 
Joumal of A g ro-Environm ent Science QO [] [] [] [] [] 
O ), 2005, 24(5): 1003- 1006 (in Chinese) 

[91[] Song Y-F GOO ን, Qu ZO ብቨበቨ ), Sun TH ብ 
OO ). Analytical method of polycyclic aromatic drocar- 
bons (PAHs) in soil and plant samples Chinese Jour- 
nal of Applied Ecology Q [| [1 [] D] [] ) , 1995, 6(1): 
92- 96 (in Chinese) 

[101] Ma YF (100 ), Liu XL. በ000 ), Shao ZZ Q 
[] [] ). Isolation of phenanthrene-degrading bacteria and 
analysis of their degrading-enzyme gene Chinese Jour 
nal of Applied & Environm entalB iology QU L0 B] [] [] 
000 ). 2005, 11(2): 218-221 (in Chinese) 

[11][] TiaaL Q O0 ) , MaP O በ0 ), Zheng IJ QO 
[] ). A new phenanthrene degrading strain and effect of 
exotic carbon source on its degradation characteristics 
Joumal of East China University of Science and Technol- 
ogy (Natural Science) CO OOOUU0 በ00 
OO ) , 2002, 28(2): 32-35 (in Chinese) 

[12]0 XuH-X (QD D). Li PJ 0100 ). Gong ZQ. ብ 
OO ), etal Indicative function of dioxygenase activi 
ties on the degradation of phenanthrene by bacteria 
Chinese Joumal of Ecology (QU 000 ) , 2005, 24 
(7): 845-847 (in Chinese) 

[13][] Gramss G, Voigt KD, Kirsche B. Degradation of poly- 
cyclic aromatic hydrocarbons with three to seven ammat 
ic rings by higher fungi in sterile and unsterile soils 
B iodegradation, 1999, 10: 51-62 

[1419 Zhu R-G (OO ), ZhongM (] [ከ ), Zhou QX 
GUO), etal Isolation and identification of a phe- 
nanthrene degrading bacterial strain Chinese Joumal of 
Applied Ecology Q O0 0000 ), 2006, 17 (11): 
2117- 2120 (in Chinese) 

[15][] Song YF (] [] ] 2. ZhouQ-X በ] [1 [ ), Xu HX 


22200 00000000000000000 00 00 00 00 በ.0800በ1010.0000000000ቨ በ0 0190 


GOO), et al Effect of acute toxicity of phenan- 
threne, pyreneand 1, 2, 4 trichlorobenzene on earth- 
woms in sil Rural Eco Environ (] |] |] 1 U )), 
2003, 19(1): 36-39 (in Chinese) 

[16][] Hou S-Y QG OQ ). ZhangQM Q00 ), DuoM 
(] OO ), etal Coordinated biodegration of pyrene by 
a consortium of white rot fungus and bacteria Joumal of 
Agro-Envirom ent Science GO 1 ]1 [11[1ቨቭጠ ), 
2005, 24(2): 318-321 (in Chinese) 

[17][] Luepromchai E, Singer AC, Yang CH, et al Interac- 
tions of earthwoms with indigenous and bioaugnented 
PCB -degrading bacteria FEM S M icrobiology Ecology, 
2002, 41(3): 191- 197 

[18][] Singer AC, Jury W, Luepromchaia E, et al Contribu- 
tion of earthwoms to PCB bioremediation Soil B iology 
and B iochan istry, 2000, 33(6): 765- 776 

[19 ][] Eijsackers H, Van Gestel CAM, De Jonge S, etal Pob 
ycyclic aromatic hydwcarbons-polluted dredged peat 
sedments and earthwoms A mutual interference Eco- 
toxicology, 2001, 10: 35-50 

[2019 Gao HJ QOQ ), JiangX በ] DD ), Wei HL Q 
OO ), etal The rule of earthwoms in bioaccumula- 
tion soil pollutants and environmental indication Chi- 
nese Agricultural Science Bulletin QO OOOO ). 
2006, 22(11): 360- 363 

[21][] 86011 A, Meiling J, Drenth HJ, etal Dietary uptake 
of superlipophilic compounds by earthwoms ( Eisenia 


andrei). Ecotoxicology and Environmental Safety, 
1995, 31: 185- 191 

[22]]MaWC, InmerzeelJ, BodtJ. Earthwoms and food in- 
teractions on bioaccumulation and disappearance in soil 
of polycyclic aromatic hydrocarbons: Studies on phenan- 
threne and fluoranthene Ecotoxicology and Environm en- 
tal Safety, 1995, 32: 226-232 

[23][] Zhang B-G QOD). 
and micmorganisns Acta Ecolgica Sinica (] [] [] [] ), 
1997, 17(5): 556-560 (in Chinese) 

[24][] Zhang B-G (1 00 ), Li GT (1 D D] ), Shen T-S 
OOD ). Influence of the earthwom Pheretina guil 
lein ion soilmicrobial biomass and activity Acta Ecolg i- 
ca Sinica ባ] O O O ) , 2000, 20 (1): 168- 172 (in 
Chinese) 

[25 11] WangD D በ111] ),LiHxX Ont ), 89፻ብ] [] 


O ), etal Effects of earthwoms on the m icroorganisn s 


Interaction between earthwom s 


and enzyme activities in the Zn polluted soil Ecology 
and Environment (| [] O O ) , 2006, 15 (3): 538- 
542 (in Chinese) 


በ0100 በበ በበ 0.98100 00. 00000000 
000000000 Email ከህ. 801020 ወ yahoo com. cn 


0000 OO 00 


